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Status 

1 )S Responsive to connmunication(s) filed on 17 July 2006 . 
2a)n This action is FINAL. 2b)S This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 . 453 O.G. 213. 
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?)□ Claim(s) is/are objected to. 
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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.1 14, and the fee set 
forth in 37 CFR 1 .1 7(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 7/17/06 
has been entered. 

Withdrawn Rejections 

2. The 35 U.S.C. 1 03(a) rejections of claims 1-3, 5-7 over Tanaka in view of 
Yamazaki as the primary combination, are withdrawn due to Applicant's amendment 
dated 7/17/06. 

New Rejections 
Claim Rejections • 35 USC § 103 

The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

3. ■ Claims 1 , 5 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Matsuzaki (US 5,157,470) in view of Tanaka (US 6,686,985), as evidenced by 
Yamazaki (US 6,326,642). 
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Regarding claim 1, Matsuzaki teaches a substrate assembly in Fig. 8B, shown 
below, comprising: a glass substrate (1 , column 3, lines 5-6, Fig. SB); a foundation film 
(insulating film 3, Fig. 8B), directly formed on said glass substrate; a pixel electrode film 
(7, column 3, lines 10-13, Fig. 8B), directly formed on said foundation film; and a liquid 
crystal layer (25, column 10, lines 19-20, Fig. 8B) formed on said film. 

FIG . 8B 



20-£: 




Matsuzaki teaches that the pixel electrode film is transmitting (transparent, 
column 10, lines 15-16), but fails to teach that it is semi-transmitting and reflective, let 
alone that it is made of aluminum (Al). 

However, Tanaka teaches that the pixel electrode film can be semi-transmitting 
and reflective (transflective type, reflection layer is thinly formed to be semi-transparent, 
column 7, lines 17-19), made of aluminum (column 7, lines 8-11) instead of transmitting 
(transmissive, column 7, lines 5-10), for the purpose of providing the desired 
transflective optical properties (column 7, lines 17-19), and hence a semi-transmitting 
mirror-possessing substrate assembly. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made, to have used a semi-transmitting and reflective film made 
of aluminum, in place of the transmitting film in the substrate assembly of Matsuzaki, in 
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order to provide the desired transflective optical properties, and hence a semi- 
transmitting mirror-possessing substrate assembly, as taught by Tanaka. 

Matsuzaki in view of Tanaka fails to disclose the thickness of the foundation film. 

However, Tanaka teaches that the foundation film (insulator film 201, column 7, 
lines 20-30), formed directly on the glass substrate (column 7, lines 20-30), is present to 
prevent impurities from diffusing into the other films; and that if no diffusion of impurities 
occur, then the foundation film can be omitted (insulator film 201, column 7, lines 25- 
30). Thus the claimed thickness range of greater than 0 to 8 nm for the foundation film 
is the result of the optimization of the process of forming the substrate assembly, as 
evidenced by Yamazaki. 

Yamazaki teaches that when weakly alkaline or non-alkaline glass is used for the 
substrate (41 , column 8. lines 47-57), a foundation film with a thickness at a lower limit 
of 5 nm (42, column 8, lines 55-57) is directly formed on the glass substrate, for the 
purpose of preventing ion impurities from diffusing from the glass substrate (moving 
ions arising from the substrate from entering the semiconductor films, column 8, lines 
50-60). 

Regarding claim 5, Matsuzaki teaches a liquid crystal display apparatus 
comprising the substrate assembly (liquid crystal display device, column 9, lines 65-66), 
but fails to teach that it is a semi-transmitting type. 

However, Tanaka teaches that the liquid crystal display apparatus (column 7, 
lines 35-45) is a semi-transmitting type when the pixel electrode is transflective (semi- 
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transparent, column 7, lines 5-20), for the purpose of providing the desired semi- 
transmitting optical properties. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made, to have formed the liquid crystal display apparatus of 
Matsuzaki into a semi-transmitting type, in order to provide the desired semi- 
transmitting optical properties, as taught by Tanaka. 

4. Claims 2-3 are rejected as being unpatentable over Matsuzaki in view of Tanaka, 
as evidenced by Yamazaki, regarding claims 1, 5, and further in view of Anzaki (US 
6,277,507). 

Matsuzaki in view of Tanaka, as evidenced by Yamazaki, teaches a semi- 
transmitting mirror-possessing substrate assembly comprising: a glass substrate; a 
foundation film directly formed on said glass substrate; a semi-transmitting reflective film 
directly formed on said foundation film; and a liquid crystal layer formed on said semi- 
transmitting reflective film, wherein said foundation film has a thickness in a range of 
greater than 0 to 8 nm, and wherein said semi-transmitting reflective film is made of at 
least one selected from the group consisting of Al. In addition, Matsuzaki teaches that 
the foundation film is made of silicon nitride (SiNx). Matsuzaki in view of Tanaka, as 
evidenced by Yamazaki, fails to teach that the foundation film is made of silicon oxide 
(SiOx) wherein a chemical composition ratio x of oxygen (O) to silicon (S) in the silicon 
oxide (SiOx) is in a range of 1 .5 to 2.0. 

However, Anzaki teaches that silicon oxide (SiOx). wherein a chemical 
composition ratio x of oxygen (O) to silicon (S) in the silicon oxide (SiOx) is 2. 0, which is 
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within the claimed range of 1 .5 to 2.0, can be used in lieu of silicon nitride (Si02, 
abstract) to make the foundation film formed directly on a glass substrate (insulating film 
coated on a surface of a glass plate, abstract), for the purpose of utilizing the physical 
properties of the silicon oxide. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made, to have used a silicon oxide (SiOx) with a chemical 
composition ratio x of oxygen (O) to silicon (S) which is within the range of 1 .5 to 2.0, in 
lieu of the silicon nitride in the foundation film of Matsuzaki in view of Tanaka, as 
evidenced by Yamazaki, in order to utilize the physical properties of the silicon oxide, as 
taught by Anzaki. 

5. Claims 6-7 are rejected as being unpatentable over Matsuzaki (US 5,157,470) in 
view of Tanaka (US 6,686,985) and Anzaki (US 6,277.507), as evidenced by Yamazaki 
(US 6,326,642). 

Regarding claim 6, Matsuzaki teaches a substrate assembly in Fig. 8B, shown on 
a prior page, comprising: a glass substrate (1, column 3, lines 5-6, Fig. 8B); a 
foundation film (insulating film 3, Fig. 8B), directly formed on said glass substrate; a 
pixel electrode film (7, column 3, lines 10-13, Fig. 88), directly formed on said 
foundation film; and a liquid crystal layer (25, column 10, lines 19-20, Fig. 88) fomried on 
said film. Matsuzaki teaches that the pixel electrode film is transmitting (transparent, 
column 10, lines 15-16), but fails to teach that it is semi-transmitting and reflective, let 
alone that it is made of aluminum (Al). 
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However, Tanaka teaches that the pixel electrode film can be semi-transmitting 
and reflective (transflective type, reflection layer is thinly formed to be semi-transparent, 
column 7, lines 17-19), made of aluminum (column 7. lines 8-11) instead of transmitting 
(transmissive, column 7, lines 5-10), for the purpose of providing the desired 
transflective optical properties (column 7, lines 17-19), and hence a semi-transmitting 
mirror-possessing substrate assembly. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made, to have used a semi-transmitting and reflective film made 
of aluminum, in place of the transmitting film in the substrate assembly of Matsuzaki, in 
order to provide the desired transflective optical properties, and hence a semi- 
transmitting mirror-possessing substrate assembly, as taught by Tanaka. 

Matsuzaki in view of Tanaka fails to disclose the thickness of the foundation film. 

However, Tanaka teaches that the foundation film (insulator film 201 , column 7, 
lines 20-30), formed directly on the glass substrate (column 7, lines 20-30), is present to 
prevent impurities from diffusing into the metal films; and that if no diffusion of impurities 
occur, then the foundation film can be omitted (insulator film 201, column 7, lines 25- 
30). Thus the claimed thickness range of greater than 0 to 8 nm for the foundation film 
is the result of the optimization of the process of forming the substrate assembly, as 
evidenced by Yamazaki. 

Yamazaki teaches that when weakly alkaline or non-alkaline glass is used for the 
substrate (41 , column 8, lines 47-57), a foundation film with a thickness at a lower limit 
of 5 nm (42, column 8, lines 55-57) is directly formed on the glass substrate, for the 
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purpose of preventing ion impurities from diffusing from the glass substrate (moving 
ions arising from the substrate from entering the semiconductor films, column 8, lines 
50-60). 

Matsuzaki in view of Tanaka, as evidenced by Yamazaki, fails to teach that the 
foundation film is made of silicon oxide (SiOx) wherein a chemical composition ratio x of 
oxygen (O) to silicon (S) in the silicon oxide (SiOx) is in a range of 1 .5 to 2.0. 

However, AnzakI teaches that silicon oxide (SiOx), wherein a chemical 
composition ratio x of oxygen (O) to silicon (S) in the silicon oxide (SiOx) is 2. 0, which is 
within the claimed range of 1.5 to 2.0, can be used in lieu of silicon nitride (Si02, 
abstract), to make the foundation film formed directly on a glass substrate (insulating 
film coated on a surface of a glass plate, abstract), for the purpose of utilizing the 
physical properties of the silicon oxide. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made, to have used a silicon oxide (SiOx) with a chemical 
composition ratio x of oxygen (O) to silicon (S) which is within the range of 1 .5 to 2.0, in 
lieu of the silicon nitride in the foundation film of Matsuzaki in view of Tanaka, as 
evidenced by Yamazaki, in order to utilize the physical properties of the silicon oxide, as 
taught by Anzaki. 

Regarding claim 7, Matsuzaki teaches a liquid crystal display apparatus 
comprising the substrate assembly (liquid crystal display device, column 9, lines 65-66), 
but fails to teach that it is a semi-transmitting type. 
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However, Tanaka teaches that the liquid crystal display apparatus (column 7, 
lines 35-45) is a semi-transmitting type when the pixel electrode is transflective (semi- 
transparent, column 7, lines 5-20), for the purpose of providing the desired semi- 
transmitting optical properties. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made, to have formed the liquid crystal display apparatus of 
Matsuzaki in view of Tanaka and Anzaki, as evidenced by YamazakI, as a semi- 
transmitting type, in order to provide the desired semi-transmitting optical properties, as 
taught by Tanaka. 

Response to Arguments 

6. Applicant's arguments have been considered but are moot in view of the new 
grounds of rejection. 

Any inquiry concerning this communication should be directed to Sow-Fun Hon 
whose telephone number (571)272-1492. The examiner can normally be reached 
Monday to Friday from 10:00 AM to 6:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Harold Pyon, can be reached on (571)272-1498. The fax phone number for 
the organization where this application or proceeding is assigned is (571)273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
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published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




Sow-Fun Hon 




